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(57) In a navigation device, the map information 
read by a map information reproduction device (4) is 
displayed on the display device (5), and an intersection 
which the vehicle approaches is enlarged. The enlarged 
display of an intersection is continued if the speed of the 
vehicle is not more than a predetermined value even 
when the disk is moving away from the intersection. A 
place at which the classification of road changes may 
be treated like an intersection. An exclusion key (95) 
may be provided for designating, during simulation, an 
intersection to be excluded from the enlarged display. 
During simulation, the vehicle may be slowed, or 
stopped when it is near an intersection to permit full 
examination. A multi-disk reproduction device (4) may 
be used to selectively reproduce map information from 
a first disk (41) for storing map information of a first 
area, and a second disk (42) for storing map information 
of a second area. If, in the state in which the first disk is 
selected, the vehicle moves to the second area, the disk 
storing map information of the second area is automati- 
cally selected. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a navigation device 
for performing enlarged display of an intersection. 

The present invention also relates to a navigation 
device for performing guidance of a route. 

The present invention also relates to a navigation 
device capable of reproduction through selection from a 
plurality of storage media which store map information. 

It is important for a navigation system mounted on 
a vehicle to provide information about intersections. As 
one of the methods of providing this information, 
enlarged display of an area near the intersection (fork) a 
vehicle is approaching is disclosed in Japanese Unex- 
amined Patent Publication 4-127015. 

In this method of performing enlarged display of the 
intersection, when a vehicle approaches to within a pre- 
determined distance of the intersection, the enlarged 
display of the intersection is initiated, and when the 
vehicle moves away from the intersection, the enlarged 
display is terminated. 

However, when a current position detector position 
measurement errors, the enlarged display may intermit- 
tently appear and disappear while a vehicle is making a 
temporary stop near a boundary at which the enlarged 
display of the intersection is to be initiated. In the case 
of GPS position detector by which radio waves are 
received from the GPS (Global Positioning System) sat- 
ellites, the error in the position measurement may lead 
to an error in the speed measurement of substantially 
two kilo meters per hour at the maximum. For this rea- 
son, when a vehicle makes a temporary stop due to a 
traffic jam near a boundary at which the enlarged dis- 
play is to be initiated, the enlarged display may intermit- 
tently appear and disappear. This is not satisfactory. 

Further, when there is the error in the position 
measurement, even while the vehicle is making a stop 
at the intersection, erroneous determination that the 
vehicle is moving away is sometimes made. It some- 
times happens, for example, when an enlarged view of 
an intersection is not provided while waiting for the traf- 
fic lights to change. 

Moreover, the enlarged display of an intersection 
(giving details of the intersection) is carried out auto- 
matically with the movement of the vehicle, and the 
information is not obtained readily when the user 
desires it at other times. 

Another navigation device disclosed in Japanese 
Utility Model Kokai Publication 5-84975 has a route 
guidance function. The user sets a planned route by 
entering a starting point, a destination, and one ore 
more points on the route as required prior to the actual 
travel, and display of the set route, guidance for turning 
by voice, and the like are performed during the actual 
travel In addition, recognition or examination of the 
route by means of simulation can also be performed. 
Another navigation device disclosed in Japanese 



Patent Kokai Publication 5-53500 combines the function 
of enlarged display of an area near an intersection (fork) 
with the function of route guidance. 

However, there are places where classification of 
5 road changes. In Japan, for example, the roads are 
classified into eight classifications, namely: automotive 
expressways, metropolitan expressways, national high- 
ways, principal local roads, prefectural roads, standard 
roads having a width of 5.5 m or more, other roads (nar- 
10 row roads), and ferry routes. The place where this clas- 
sification of roads changes may be a boundary of 
prefectures or cities, a boundary at which the restric- 
tions of the road traffic law such as one on speed limits 
change, or a boundary at which a condition of a road 
15 such as the width of a road, the number of lanes, or the 
type of surface changes. 

Since a navigation device for notifying or emphasiz- 
ing the classification of roads was not available in the 
past, the above-mentioned boundary could not be 
20 known in advance. 

Another problem is that enlarged display is per- 
formed for all the intersections. However, enlarged dis- 
play of an intersection which the user does not want 
only reduces the useful range of the display screen. 
25 A further problem is that the time for which the 
enlarged display is made during simulation is some- 
times insufficient for the recognition or examination of 
an intersection, particularly when the vehicle is moving 
fast. 

30 Thus, intersections which need not be enlarged are 
also enlarged, and intersections which need to be 
enlarged for recognition or examination cannot be 
enlarged for a sufficient time. 

Yet another problem of the prior art navigation 
35 device is that the cursor on the display must be moved 
to a desired position to set a starting point or a destina- 
tion. 

For instance, the current position which is detected 
according to the position information by a GPS (Global 
40 Positioning System) receiver is automatically stored as 
the starting point. However, when the vehicle is not 
moving, map matching is not effected, and the error in 
the detection of the current position is substantial, with 
the result that the position needs to be corrected by 
45 manually moving the cursor. Moreover, when the cur- 
rent position is not the starting point, it is necessary to 
designate the starting position by moving the cursor. 

The designation of the destination position by mov- 
ing the cursor is troublesome particularly for a user who 
so often makes his/her home as the starting point or the 
destination. 

In yet another navigation device disclosed in Japa- 
nese Unexamined Patent Publication 5-46090, map 
information and service information are stored, being 
55 divided into a plurality of disks. It has been conceived 
that these plurality of disks are inserted into a multi-disk 
reproduction device, and the disk which stores map 
information about the current position is selected. 

However, many disks storing map information of a 
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certain area also store map information of adjacent 
areas as well, and it sometimes happens that this map 
information of the adjacent areas is displayed. For 
example, a disk storing primarily map information of 
Germany also stores map information of parts of France 5 
which are adjacent to Germany. However, this map 
information of France stored in the disk for Germany is 
not as detailed as the map information of Germany. For 
example, express ways are stored, but ordinary roads 
are not be stored. 10 

It therefore happens with a conventional navigation 
device, that when a vehicle moves from a German terri- 
tory to a French territory, a German disk is still repro- 
duced although there is a French disk, with the result 
that detailed map information or service information 15 
cannot be obtained. 

SUMMARY OF THE INVENTION 

An object of the invention is to prevent erroneous 20 
termination of enlarged display of an intersection due to 
an error of a position detector while the vehicle is mak- 
ing a temporary stop near the intersection. 

Another object of the invention is to allow enlarged 
display of an intersection when the user desires it. 25 

Another object of the invention is to enable 
enlarged display of a boundary at which classification of 
road changes. 

Another object of the invention is to limit enlarged 
display to intersections desired to be enlarged by the 30 
user, and to prevent reduction of the useful range of the 
screen display due to enlarged display of undesired 
intersections. 

Another object of the invention is to facilitate desig- 
nation of the position of the starting point or the destina- 35 
tion of a planned route. 

Another object of the invention is to ensure that 
detailed information map information and service infor- 
mation are always provided regarding the current posi- 
tion of the vehicle. *o 

According to the invention, there is provided a nav- 
igation device comprising: 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 45 
a map information reproduction device (4) for read- 
ing map information from a medium which stores 
the map information; 
a display device (5); and 

a control circuit (1) for causing the map information so 
read by the map information reproduction device (4) 
to be displayed on the display device (5), initiating 
enlarged display of an intersection of which the 
vehicle approaches to within a predetermined dis- 
tance, and terminating the enlarged display when a 55 
predetermined condition has been satisfied; 

wherein the control circuit (1) continues the 
enlarged display of the intersection if the speed of 
the vehicle is not more than a predetermined value, 
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even though the predetermined condition has been 
satisfied. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 

a map information reproduction device (4) for read- 
ing map information from a medium storing the map 
information; 
a display device (5); 

a control circuit (1) for directing display of the map 
information read from the map information repro- 
duction device (4) and the current position detected 
by the current position detector (3) on the display 
device (5); and 

an intersection display key (97); 

wherein the control circuit (1) directs 
enlarged display of an intersection lying ahead on a 
road on which the vehicle is moving, based on an 
operation of the intersection display key (97). 

According to another aspect of the invention, there ... 
is provided a navigation device comprising: 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 

a map information reproduction device (4) for read- 
ing map information from a medium storing the map 
information; 
a display device (5); 

a control circuit (1) for directing display of the map 
information read from the map information repro- 
duction device (4) and the current position detected 
by the current position detector (3) on the display 
device (5); and 

a scroll key (91) for scrolling a display screen in a 
designated direction; 

wherein the control circuit (1) directs scroll- 
ing of the screen based on an operation of the scroll 
key, and directs enlarged display of an intersection 
positioned within a predetermined range of the 
screen by the scrolling. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 

a map information reproduction device (4) for read- 
ing map information from a medium storing the map 
information; 

a display device (5); and 

a control circuit (1) for directing display of the map 
information read from the map information repro- 
duction device (4) and the current position detected 
by the current position detector (3) on the display 
device (5); 
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an intersection display key (97); and 

a voice generator (6) for generating voice about a 

distance; 

wherein the control circuit (1) directs notifica- 
tion by voice of the distance to an intersection lying 5 
ahead on a road on which the vehicle is moving, 
based on an operation of the intersection display 
key (97). 

According to another aspect of the invention, there 10 
is provided a navigation device comprising: 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 

a map information reproduction device (4) for read- is 
ing map information from a medium storing the map 
information including information about classified 
roads; 

a display device (5) ; and 

a control circuit (1) for directing display of the map 20 
information read from the map information repro- 
duction device (4) and the current position detected 
by the current position detector (3) on the display 
device (5); 

wherein 25 

when a boundary with a road of other classifi- 
cation lies ahead in a moving direction of the 
vehicle, the control circuit (1) directs enlarged 
display of the boundary when the vehicle has 30 
come closer to within a predetermined distance 
of the boundary. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 35 

a current position detector (3) for detecting a cur- 
rent position of a vehicle; 

a map information reproduction device (4) for read- 
ing map information from a medium storing the map 40 
information; 

storage means (83) for storing a planned route; 
a display device (5); 

a control circuit (1) for directing a route guidance 
display operation of displaying the map information 45 
read from the map information reproduction device 
(4), the planned route stored in the storage means 
(83), and the current position detected by the cur- 
rent position detector (3) on the display device (5), 
a simulated travel display operation of displaying so 
the planned route to be stored in the storage means 
(83) and a virtual current position on the planned 
route on the display device (5) with a predeter- 
mined procedure and a predetermined speed, and 
enlarged display of an intersection in a position of 55 
the vehicle near the intersection during the route 
guidance display operation and the simulated travel 
display operation; and 

an exclusion key (95) for designating, during the 



simulated travel display operation, an intersection 
to be excluded from the enlarged display; 

wherein, during the route guidance display 
operation, the control circuit (1) does not direct 
enlarged display of the intersection designated by 
the exclusion key at the time of the simulated travel 
display operation. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 

storage means (83) for storing a planned route; 
a display device (5); and 

a control circuit (1) for directing a simulated travel 
display operation of displaying the planned route to 
be stored in the storage means (83) and a virtual 
current position on the planned route on the display 
device (5) with a predetermined procedure and a 
predetermined speed, and enlarged display of an 
intersection at the time when the vehicle is near the 
intersection during the simulated travel display 
operation, wherein 

during the enlarged display of the intersection the 
control circuit (1) directs lowering of the moving 
speed of or temporary stopping of the vehicle dur- 
ing the simulated travel display operation. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 

first storage means (83) for storing a planned route 

including at least a starting point and a destination; 

second storage means (82) for storing a user's 

home position; 

a user's home key (96); and 

a control circuit (1 ) for directing storage of the user's 

home position stored in the second storage means 

(82) in the first storage means (83) as the starting 

point or the destination when the user's home key is 

operated. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 

a storage medium reproduction device (4) repro- 
ducing map information stored in either of a first 
storage medium (41) for storing map information 
about a first area, and a second storage medium 
(42) for storing map information about a second 
area adjacent to the first area, through selection 
between the first storage medium and the second 
storage medium; 

a position detector (3) for detecting a current posi- 
tion; 

a display device (5); and 

a control circuit (1) for causing the display device 
(5) to display map information reproduced by the 
storage medium reproduction device (4) and the 
current position detected by the position detector 
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(3); 

wherein, when the current position of the 
vehicle moves from the first area to the second 
area, the control circuit (1) switches from the first 
storage medium to the second storage medium to 5 
begin reproduction from the second storage 
medium. 

According to another aspect of the invention, there 
is provided a navigation device comprising: 10 

a storage medium reproduction device (4) repro- 
ducing map information stored in either of a first 
storage medium (41) for storing map information 
about a first area, and a second storage medium 15 
(42) for storing map information about a second 
area adjacent to the first area, through selection 
between the first storage medium and the second 
storage medium, said map information being stored 
in a form divided into blocks; 20 
a position detector (3) for detecting a current posi- 
tion; 

a display device (5); and 

a control circuit (1) for causing the display device 
(5) to display map information reproduced by the 25 
storage medium reproduction device (4) and the 
current position detected by the position detector 
(3); 

wherein 

30 

the first and second storage media store, for 
each of the blocks, a classification code for 
identifying whether said each of the blocks 
belongs entirely to the first area, or entirely to 
the second area; 35 
when the control circuit (1) finds that, in the 
state in which the first storage medium is 
selected, the current position of the vehicle has 
moved to the second block based on the detec- 
tion of the classification code for the current 40 
position, the control circuit (1) switches from 
the first storage medium to begin reproduction 
from the second storage medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 45 

FIG. 1 is a block diagram showing the pertinent part 
of a first embodiment of the present invention; 
FIG. 2 is a flow chart showing the route setting 
operation of a control circuit according to the first so 
embodiment; 

FIG. 3 is a flow chart showing the simulating opera- 
tion of a control circuit according to the first embod- 
iment; 

FIG. 4 is a flow chart showing the enlarged display 55 
operation of an intersection by a control circuit 
according to the first embodiment; 
FIG. 5 is a block diagram showing the pertinent part 
of a second embodiment of the present invention; 
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FIG. 6 is a drawing showing regions stored in the 
disks of the respective countries; 
FIG. 7 is a drawing showing the classification num- 
bers of blocks of a German disk according to the 
second embodiment. 

FIG. 8 is a flow chart showing the route setting 
operation of a control circuit according to the sec- 
ond embodiment; 

FIG. 9 is a drawing showing the classification num- 
bers of blocks of a German disk according to a third 
embodiment; and 

FIG. 10 is a flow chart showing the route setting 
operation of a control circuit according to the third 
embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the invention will now be 
described with reference to the drawings. 

FIG. 1 is a block diagram showing the pertinent part 
of a first embodiment of the present invention. A control 
circuit 1 operates according to the programs stored in a 
ROM 2 and exercises control over the entire device. A 
GPS position detector 3 receives radio waves from the 
GPS satellites, measures the current position, and sup- 
plies the measurement data to the control circuit 1 . A 
CD-ROM reproduction device 4 reads map information 
from a CD-ROM on which map information is written 
and supplies it to the control circuit 1 . A display device 5 
displays a map, the current position, and the like under 
the control of the control circuit 1. A voice generator 6 
generates voice for guiding the route, etc. under the 
control of the control circuit 1 . A brake detector 7 is con- 
nected to the parking brake line of a vehicle, detects 
whether or not the parking brake is operating, and sup- 
plies the result to the control circuit 1 . 

Reference numeral 8 indicates a RAM, which 
stores data needed for the operations of the control cir- 
cuit 1 such as, for example, a current position (81), a 
position of the user's home indicated by reference 
numeral (82), a starting point (84), the position of a des- 
tination (85), and a point on the route (86) of a planned 
route (83). 

An input device 9 includes a scroll key 91 for scroll- 
ing the display in eight directions, an execution key 92 
for executing data output to the control circuit 1 , a route 
setting key 93 for setting a planned route, a simulation 
key 94 for directing simulation, an exclusion key 95 for 
excluding an undesired intersection from the enlarged 
display during the simulation, a user's home key 96 for 
designating the user's home as the starting point or the 
destination, and an intersection display key 97 for 
directing enlarged display of an intersection even when 
the vehicle is not coming closer to it. 

The fundamental operation of the system, i.e., 
reception of GPS radio waves and display of the current 
position of a vehicle on the map is next described. 

The detection of the current position is performed 
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by the GPS position detector 3. When the power switch 
of the navigation device is turned ON for the first time, it 
takes several minutes to detect the position. However, 
when the position is detected continuously, new posi- 
tional data is obtained at every second. After receiving 5 
new positional data, the control circuit 1 stores this data 
in the current position storage region 81 in the RAM 8 
and updates the data. Then, the control circuit 1 
updates the current position on the map displayed on 
the display device 5. 10 

Before the vehicle starts moving, it often happens 
that the current position is not located on the road due 
to an error of the GPS, When the vehicle begins moving, 
the distances to respective roads taking account of the 
moving direction are calculated, and by comparing 15 
these, one of the roads which the vehicle is most likely 
to be on is selected, and the data representing the posi- 
tion of the vehicle as stored in the RAM 8 is corrected to 
represent this position on the selected road, and the 
indication of the position of the vehicle on the display is 20 
moved onto the selected road. This operation is called 
map-matching. 

Next, the planned route setting operation is 
described. FIG. 2 is a flow chart showing the operation 
of the control circuit 1 . 25 

When the route setting key 93 is depressed (S1), 
the control circuit 1 displays on the display device 5 a 
message prompting input of the starting point, such as 
"Enter the starting point." and a cross-shaped cursor 
representing the starting point (S2). Then, the control 30 
circuit comes into a waiting state in which it waits for 
input by the execution key 92, the user's home key 96, 
and the scroll key 91 (N at S3, N at S4, and N at S5). 

When the user's home key 96 is depressed, the 
position of the user's home which has been stored in 35 
advance by the input of the user is read from the RAM 
8, the user's home is displayed (S6), and the position of 
the user's home is stored in the starting point storage 
region 84 in the RAM 8 (S7). 

When the starting point is not at the user's home, 40 
the display is scrolled by the operation of the scroll key 
91 and the cursor is moved to the position which is 
desired to be the starting point (Y at S5, S8), and the 
execution key 92 is depressed (Y at S3). Then, the con- 
trol circuit 1 stores in the starting point storage region 84 45 
in the RAM 8 the position of the cursor at the time when 
the execution key 92 is depressed (S7). 

After the operation of S7, the control circuit 1 dis- 
plays a message prompting the input of the destination, 
such as "Enter the destination." and the cross-shaped so 
cursor representing the destination onto the display 
device 5 (S9). Then, in the manner similar to that with 
the input of the starting point (S3 - S7), using a one- 
touch operation by means of the user's home key 96 or 
the scroll operation, the designated position is stored in 55 
the destination storage region 85 (S10 - S15). 

Then, the control circuit displays a query as to 
whether or not input of one or more points on the route 
between the starting point and the destination is 



required. If it is required, the control circuit performs the 
process of the point on the route input and stores the 
point on the route onto the storage region of the point on 
the route in the RAM 8 (S16, S17). 

Next, the simulation, which is an operation for rec- 
ognizing (or examining) the set route, is described. FIG. 
3 is a flowchart showing the operation of the control cir- 
cuit 1 . 

When the simulation key 94 is depressed (Y at 
S20), the planned route 83 stored in the RAM 8 is read 
out, and the intersections in this route are detected 
(S21 ). The places at which the classification of the road 
changes are treated in the same way as the intersec- 
tions (S22). This classification of the roads is written on 
the CD-ROM, and roads are classified into eight 
classes: automotive expressways, metropolitan 
expressways, national highways, principal local roads, 
prefectural highways, standard roads having a width of 
5.5 m or more, other roads (narrow streets), and ferry 
routes. The place at which the width of a road changes 
is treated like an intersection. 

Next, a vehicle is subject to a simulated travel from 
the starting point to the destination at a predetermined 
speed. It is checked whether there is an intersection to 
which the vehicle is coming closer and whether it is 
within a predetermined distance. That is, it is checked 
whether to select the mode of enlarged display of the 
intersection (S23). If the enlarged display mode is not 
selected, the display is continued without enlargement 
and without changing the vehicle speed (S24), and the 
procedure proceeds to S29. If the enlarged display is 
selected, the enlarged display is performed, and the 
vehicle speed is lowered (S25, S26). 

If the exclusion key 95 is depressed, a flag indicat- 
ing the exclusion is set for the intersection (or the places 
where the classification of road changes) being dis- 
played (S27, S28). The intersection with this flag being 
set will not be displayed in the enlarged state during 
actual travel. 

Further, it is checked whether or not the parking 
brake is operating. While the parking brake is not oper- 
ating, the simulation is interrupted (S29 - S31). 

The above-mentioned operations are performed 
until the vehicle reaches the destination (S32). 

In this way, the time for the recognition or examina- 
tion of the intersection can be made sufficiently long 
without being restricted by the normal speed of the vehi- 
cle. Moreover, 

this gives the user sufficient time for consideration as to 
whether the enlarged display is to be effected for the 
intersection in question during actual travel (whether to 
designate the intersection as one which does not 
require enlarged display during the actual travel). 

Next, the operations during the actual travel of a 
vehicle are described. FIG. 4 is a flowchart showing the 
operations of the control circuit 1 . 

The control circuit 1 reads the current position from 
the current position storage region 81 in the RAM 8 
(S40). Based on the position which has been read, 
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intersections which lie ahead in the route are detected 
(S41). The places at which the classification of the 
roads is changed are added to the intersections (S42), 
and the intersections (or the places at which the classi- 
fication of road changes) which have been excluded 5 
from the enlarged display during the simulation are 
excluded (S43). If there are intersections obtained in 
this way (Y at S44), the intersection that lies ahead and 
is the closest to the current position is set to the inter- 
section to be displayed in the enlarged state (S45). The w 
current position is read again, and the distance to the 
intersection is calculated and displayed on the display 
(S46, S47). 

Then, it is checked whether the distance to the 
intersection which has been set is within 300 meters 15 
(S48), whether the intersection display key 97 is 
depressed (S49), and the intersection which lies ahead 
has been manually scrolled up to the predetermined 
central region on the display (S50). If all of the answers 
are NO, the procedure is returned to S46. 20 

When the distance to the intersection which has 
been set is within 300 meters at S48, the enlarged dis- 
play of the intersection is performed (S51). Thereafter, it 
is checked whether the vehicle is moving away from the 
intersection which has been set at not less than five kil- 25 
ometers per hour (S52). If the answer is "NO", the pro- 
cedure is returned to S46. If the answer is "YES", the 
procedure is returned to S40. 

When the intersection display key 97 is depressed 
at S49, the distance to the intersection which has been 30 
set is reported by the voice generator 6 (S53), the 
enlarged display of the intersection is performed for a 
predetermined time period (S54), and the procedure is 
returned to S46. 

When the intersection which lies ahead is manually 35 
scrolled up to the predetermined central region on the 
display at S50, the distance to the intersection which 
lies ahead is reported by the voice generator 6 (S53), 
the enlarged display of this intersection is performed for 
a predetermined time period (S54), and the procedure 40 
is returned to S46. 

As described above, enlarged display is performed 
for a place at which the classification of road changes 
as well as an intersection (fork). That is, a place where 
the width of the road changes, for example is also 45 
treated like an intersection. 

The current position detector according to this 
embodiment uses the GPS radio waves. This has an an 
error in the position measurement leading to an error in 
speed measurement of substantially two kilo meters at so 
the maximum. For this reason, until now, while a vehicle 
is making a temporary stop near a boundary at which 
the vehicle initiates the enlarged display of the intersec- 
tion, the enlarged display may intermittently appear and 
disappear. In addition, it sometimes happens that, when 55 
one wishes to look down at the enlarged diagram of an 
intersection while waiting for the traffic lights to change, 
he cannot do so because enlarged display is not per- 
formed due to erroneous recognition that the vehicle is 




moving away from the intersection. 

According to the present invention, enlarged dis- 
play of an intersection is terminated when a vehicle is 
moving away from the intersection at not less than a 
predetermined speed (five kilometers per hour), and an 
erroneous termination of the enlarged display of the 
intersection due to an error of the position detector can 
be thereby prevented. 

Although the user's home key 96 is used for setting 
the starting point or the destination in the above-men- 
tioned embodiment, it may also or alternatively be used 
for setting a point on the route. 

According to the embodiment described, erroneous 
termination of the enlarged display of an intersection 
due to an error of the position detector can be pre- 
vented. 

Moreover, by depressing a predetermined key 
associated with the information about an intersection or 
moving the intersection to a predetermined position on 
the screen by means of a cursor, enlarged display of the 
intersection and notification of a distance to the inter- 
section by voice can be carried out. That is, detailed 
information about an intersection can be given when the 
user desires it. 

Furthermore, enlarged display of a boundary at 
which classification of roads changes is performed. 
Accordingly, information about a boundary of prefec- 
tures or cities, a boundary at which the restrictions of 
the road traffic law such as one on speed limits change, 
and a boundary at which a road condition such as the 
road width, the number of lanes, or the type of surface 
changes can be obtained advance. 

In addition, enlarged display is effected only for the 
intersections which the user wants to examine in detail. 
For this reason, the useful range of the display screen 
will not be reduced due to enlarged display of undesired 
intersections. 

During the actual travel, the display must follow the 
current position of a vehicle, so that the time for the 
enlargement of an intersection is limited. During the 
simulation, this limitation is not imposed. Thus, by low- 
ering the moving speed of or by temporarily stopping 
the vehicle during the enlarged display of the intersec- 
tion, in a simulation, the time for the enlargement of the 
intersection can be made sufficiently long. This gives 
the user sufficient time for consideration as to whether 
the enlarged display is to be effected for the intersection 
in question during actual travel (whether to designate 
the intersection as one which does not require enlarged 
display during the actual travel). 

In addition, setting of the user's home position can 
be performed by depressing the user's home key, i.e., 
without moving the cursor. 

FIG. 5 is a block diagram showing a pertinent part 
of a second embodiment according to the present 
invention. Reference numerals identical to those in FIG. 
1 denote identical or corresponding members. As in the 
first embodiment, a control circuit 1 operates according 
to the programs stored in a ROM 2 and exercises con- 
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trol over the entire device. A GPS position detector 3 
receives radio waves from GPS satellites, measures the 
current position, and supplies data of the measurement 
to the control circuit 1 . 

A CD-ROM reproduction device 4 of this embodi- 
ment is a multi-disk reproduction device in which a plu- 
rality of disks storing map information of different 
regions can be mounted. In the example illustrated, a 
German disk 41 , a French disk 42, and a Swiss disk 43 
which respectively store map information of Germany, 
France and Switzerland are inserted. The country 
number "1" is written into the German disk 41. The 
country number ,, 2" is written into the French disk 42, 
and the country number "3" is written into the Swiss disk 
43. The multi-disk reproduction device 4 reads this 
country number, supplies it to the control circuit 1 , and 
selects a disk containing the country number desig- 
nated by the control circuit 1 . 

As shown in FIG. 6, the German disk 41 stores not 
only map information 41 1 of German territory C1 as a 
primary part, but also map information 421 and 431 of 
adjacent countries such as the French territory C2 and 
the Swiss territory C3 (as well as adjacent regions of 
other countries) as secondary parts. Map information 
contains service information about accommodations 
and sight-seeing as well as roads. The map information 
of the region as a primary part (the map information of 
the German territory in the case under consideration) is 
more detailed than the map information of the adjacent 
regions as secondary parts (the map information of 
French and Swiss territories). 

The map information is divided into a plurality of 
blocks in the fofm of a matrix, as shown in FIG. 7, which 
is an enlarged, detailed diagram of part VII in FIG. 6. 
The classification number "0" is assigned to blocks 
including a border. The classification number "1" is 
assigned to blocks belonging entirely to the German ter- 
ritory, the classification number "2" is assigned to blocks 
belonging entirely to the French territory, and the classi- 
fication number "3" is assigned to blocks belong entirely 
to the Swiss territory. 

The French disk 42 stores the map information 421 
of French territory C2 as a primary part, and map infor- 
mation 41 1 and 431 of German and Swiss territories C1 
and C3 (as well as adjacent regions of other countries) 
as secondary part. The Swiss disk 43 stores the map 
information 432 of Swiss territory C3 as a primary part, 
and map information 411 and 421 of German and 
French territories C1 and C2 (as well as adjacent 
regions of other countries) as secondary part. 

The same block classification numbers (indicating 
the countries to which each block belongs, or indicating 
that the block contains a border) are used between dif- 
ferent disks. Since the classification numbers written 
into a plurality of ("three" in the example under consider- 
ation) disks are common, the same data base can be 
used with regard to the blocks including a border in pro- 
ducing the disk of various countries. 

The multi-disk reproduction device 4 reads from the 



disks of these three countries the map information of 
the country designated by the control circuit 1 and the 
classification number of the block designated by the 
control circuit 1, and supplies them to the control circuit 
5 1- 

A display device 5 displays a map, the current posi- 
tion, and the like under the control of the control circuit 
1 . A voice generator 6 generates voice guiding the route 
and the like under the control of the control circuit 1 . 

w RAM 8 stores data required for the operation of the 
control circuit 1 such as the current position detected by 
the GPS position detector 3, the position of the user's 
home, the positions including the starting point, destina- 
tion, passing points, and the like of the scheduled 

15 traveling route. 

An input device 9 of this embodiment is provided 
with a key for the operation of designating a disk to be 
reproduced, scroll keys for scrolling a display in eight 
directions, and the like. 

20 The operation of the control circuit 1 having the 
above-mentioned configuration according to the second 
embodiment is described. 

In the following description, "A" indicates a variable 
indicating the classification number of a block at the 

25 beginning and, "B" indicates a variable for indicating the 
classification number of a block of the current position. 
If the block includes a border, the classification number 
of the block is "0", if the block belongs entirely to the 
German territory, the classification number of the block 

30 is "1 if the block belongs entirely to the French territory, 
the classification number is "2", and if the block belongs 
entirely to the Swiss territory, the classification number 
of the block is "3". These variables are temporarily 
stored in registers (not shown) in the control circuit 1 . 

35 It is assumed herein that the German disk 41 is ini- 
tially selected, and that the current position at the begin- 
ning is in a block belonging entirely to the German 
territory. 

First, the control circuit 1 stores the classification 

40 number of the block of the current position detected by 
the GPS position detector 3 as the variable "A" (S61), 
so "A" is set to "1" (in the assumed situation). 

Then, the classification number of the block of the 
current position detected by the GPS position detector 3 

45 is stored as the variable "B" (S62), so "B" is set to "1 " (in 
the assumed situation). Then, the control circuit waits 
until the classification number of the block of the current 
position is equal to "0" due to the movement of the vehi- 
cle (loop formed of N at S63 and an S62). In other 

so words, the control circuit waits until the vehicle moves 
into a block including a border. Once the vehicle moves 
into a block including a border (Y at S63), the control cir- 
cuit then waits until the vehicle subsequently moves into 
a block which does not include a border (loop formed of 

55 Y at S65 and an S64). When the vehicle moves into a 
block which does not include a border (N at S65), it is 
checked whether the classification number "B" of the 
block of the current position is equal to the classification 
number M A M of the block at the beginning (S66). if they 
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are equal, the procedure is returned to S62. If they are 
not equal, the disk is switched so that the disk which 
stores the country number equal to the variable "B" is 
selected (S67). Then, the variable "A" is changed to be 
equal to the variable "B" (S68). If the vehicle moves from 5 
the German territory to the French territory, for example, 
the German disk 41 is replaced by the French disk 42, 
and the number of the current position at the beginning 
is switched into the one for the French territory. 

In the above description, "A" is set to "1" at S61. io 
There is also a case where A is "0", i.e., where the cur- 
rent position at the beginning is in a block including a 
the border. In this case, when the vehicle subsequently 
moves into a block which does not include a border, a 
disk which stores, as a primary part, the map informa- is 
tion of the block into which the vehicle has moved is 
selected ("N" at S66 and S67). 

In this way, a block including a border is recognized, 
and a disk of an area to which the vehicle has moved 
after having passed one or more blocks including a bor- 20 
der is automatically selected. This makes it possible to 
provide detailed map information and service informa- 
tion. 

Next, a third embodiment is described. The block 
diagram of the third embodiment is the same as FIG. 5. 25 
The operations of the control circuit 1, i.e., the programs 
which are stored in the ROM 2 are different from those 
in the second embodiment. Further, blocks including a 
border is not assigned "0" but the classification number 
of the primary country. For example, in the case of the 30 
German disk 41 , "1 " is assigned to all the blocks belong- 
ing (entirely or partly) to the German territory, as shown 
in FIG. 9. 

FIG. 1 0 is a flow chart showing the operations of the 
control circuit 1 according to the third embodiment, and 35 
description thereof will be made next. 

"DN" represents a variable indicating the country 
number of a disk being selected. When the German 
disk 41 , "DN" is set to "1". When the French disk 42 is 
selected, "DN" is set to "2". When the Swiss disk 43 is 40 
selected, "DN" is set to "3". "KN" represents a variable 
indicating the classification number of a block of the cur- 
rent position. When the vehicle is in a block including a 
border, "KN" is set to "0". When the vehicle is in a block 
which belongs entirely to the German territory, "KN" is 45 
set to "1". When the vehicle is in a block which belongs 
entirely to the French territory, "KN" is set to "2". When 
the vehicle is in a block which belongs entirely to the 
Swiss territory, "KN" is set to "3". These variables are 
temporarily stored in registers (not shown) in the control 50 
circuit 1 . 

First, the country number of a disk being repro- 
duced is stored as the variable DN (S71). Then, the 
classification number of a block of the current position 
detected by the GPS position detector 3 is stored as the 55 
variable "KN" (S72), and it is checked whether it is equal 
to the variable "DN" (S73). If it is equal to the variable 
"DN", the procedure is returned to S62. If it is not equal 
to the variable "DN", it is checked whether a disk of the 
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country of the variable "KN" is inserted or not (S74). If 
the disk is not inserted, the procedure is returned to 
S62. If the disk of the country of the variable "KN" is 
inserted, this disk will be reproduced. 

In this way, in the third embodiment, when it is 
detected that the vehicle has moved to a block which is 
only a secondary part in the currently selected disk (i.e., 
the currently selected disk stores the map information of 
the block of the current position only as a secondary 
part), the multi-disk reproduction device switches to a 
disk in which the block of the current position is a pri- 
mary part (i.e., which stores the map information of the 
block of the current position as a primary part). Thus, 
detailed map information and service information can 
be thereby obtained. 

According to the second and third embodiments, 
since a disk storing, as a primary part, the information of 
the block in which the vehicle is currently positioned is 
always selected, detailed map information and service 
information can be always obtained. 

Claims 

1 . A navigation device comprising: % 

a current position detector (3) for detecting a 
current position of a vehicle; 
a map information reproduction device (4) for 
reading map information from a medium which 
stores the map information; 
a display device (5); and 
a control circuit (1) for causing the map infor- 
mation read by the map information reproduc- 
tion device (4) to be displayed on the display 
device (5), initiating enlarged display of an 
intersection of which the vehicle approaches to 
within a predetermined distance, and terminat- 
ing the enlarged display when a predetermined 
condition has been satisfied; 

wherein the control circuit (1) continues 
the enlarged display of the intersection if the 
speed of the vehicle is not more than a prede- 
termined value, even though the predeter- 
mined condition has been satisfied. 

2. The device according to claim 1 , wherein said pre- 
determined condition is 

that the vehicle moves away from the intersec- 
tion farther than a predetermined distance; 
that the vehicle moves at a speed greater than 
a predetermined speed, after passing the inter- 
section; or 

that a predetermine time has passed after the 
vehicle has passed the intersection. 

3. A navigation device comprising: 

a current position detector (3) for detecting a 
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current position of a vehicle; 
a map information reproduction device (4) for 
reading map information from a medium stor- 
ing the map information; 
a display device (5); 

a control circuit (1) for directing display of the 
map information read from the map information 
reproduction device (4) and the current position 
detected by the current position detector (3) on 
the display device (5); and 
an intersection display key (97); 

wherein the control circuit (1) directs 
enlarged display of an intersection lying ahead 
on a road on which the vehicle is moving, 
based on an operation of the intersection dis- 
play key (97). 

4. A navigation device comprising: 

a current position detector (3) for detecting a 
current position of a vehicle; 
a map information reproduction device (4) for 
reading map information from a medium stor- 
ing the map information; 
a display device (5); 

a control circuit (1) for directing display of the 
map information read from the map information 
reproduction device (4) and the current position 
detected by the current position detector (3) on 
the display device (5); and 
a scroll key (91) for scrolling a display screen in 
a designated direction; 

wherein the control circuit (1) directs 
scrolling of the screen based on an operation of 
the scroll key, and directs enlarged display of 
an intersection positioned within a predeter- 
mined range of the screen by the scrolling. 

5. A navigation device comprising: 

a current position detector (3) for detecting a 
current position of a vehicle; 
a map information reproduction device (4) for 
reading map information from a medium stor- 
ing the map information; 
a display device (5); and 
a control circuit (1) for directing display of the 
map information read from the map information 
reproduction device (4) and the current position 
detected by the current position detector (3) on 
the display device (5); 
an intersection display key (97); and 
a voice generator (6) for generating voice about 
a distance; 

wherein the control circuit (1) directs 
notification by voice of the distance to an inter- 
section lying ahead on a road on which the 
vehicle is moving, based on an operation of the 
intersection display key (97). 



6. A navigation device comprising: 

a current position detector (3) for detecting a 
current position of a vehicle; 

5 a map information reproduction device (4) for 

reading map information from a medium stor- 
ing the map information including information 
about classified roads; 
a display device (5); and 

w a control circuit (1) for directing display of the 

map information read from the map information 
reproduction device (4) and the current position 
detected by the current position detector (3) on 
the display device (5); 

is wherein 

when a boundary with a road of other clas- 
sification lies ahead in a moving direction 
of the vehicle, the control circuit (1) directs 
20 enlarged display of the boundary when the 

vehicle has come closer to within a prede- 
termined distance of the boundary. 

7. A navigation device comprising: 

25 

a current position detector (3) for detecting a 
current position of a vehicle; 
a map information reproduction device (4) for 
reading map information from a medium stor- 
30 ing the map information; 

storage means (83) for storing a planned route; 
a display device (5); 

a control circuit (1) for directing a route guid- 
ance display operation of displaying the map 

35 information read from the map information 

reproduction device (4), the planned route 
stored in the storage means (83), and the cur- 
rent position detected by the current position 
detector (3) on the display device (5), a simu- 

40 lated travel display operation of displaying the 

planned route to be stored in the storage 
means (83) and a virtual current position on the 
planned route on the display device (5) with a 
predetermined procedure and a predetermined 

45 speed, and enlarged display of an intersection 

in a position of the vehicle near the intersection 
during the route guidance display operation 
and the simulated travel display operation; and 
an exclusion key (95) for designating, during 

so the simulated travel display operation, an inter- 

section to be excluded from the enlarged dis- 
play; 

wherein, during the route guidance dis- 
play operation, the control circuit (1) does not 
55 direct enlarged display of the intersection des- 

ignated by the exclusion key at the time of the 
simulated travel display operation. 

8. A navigation device comprising: 
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storage means (83) for storing a planned route; 
a display device (5); and 
a control circuit (1) for directing a simulated 
travel display operation of displaying the 
planned route to be stored in the storage 5 
means (83) and a virtual current position on the 
planned route on the display device (5) with a 
predetermined procedure and a predetermined 
speed, and enlarged display of an intersection 
at the time when the vehicle is near the inter- io 
section during the simulated travel display 
operation, wherein 

during the enlarged display of the intersection 
the control circuit (1) directs lowering of the 
moving speed of or temporary stopping of the is 
vehicle during the simulated travel display 
operation. 

9. A navigation device comprising: 

20 

first storage means (83) for storing a planned 
route including at least a starting point and a 
destination; 

second storage means (82) for storing a user's 
home position; 25 
a user's home key (96); and 
a control circuit (1) for directing storage of the 
user's home position stored in the second stor- 
age means (82) in the first storage means (83) 
as the starting point or the destination when the 30 
user's home key is operated. 

1 0. A navigation device comprising: 

a storage medium reproduction device (4) 35 
reproducing map information stored in either of 
a first storage medium (41) for storing map 
information about a first area, and a second 
storage medium (42) for storing map informa- 
tion about a second area adjacent to the first 40 
area, through selection between the first stor- 
age medium and the second storage medium; 
a position detector (3) for detecting a current 
position; 

a display device (5); and 45 
a control circuit (1) for causing the display 
device (5) to display map information repro- 
duced by the storage . medium reproduction 
device (4) and the current position detected by 
the position detector (3); so 

wherein, when the current position of 
the vehicle moves from the first area to the sec- 
ond area, the control circuit (1) switches from 
the first storage medium to the second storage 
medium to begin reproduction from the second 55 
storage medium. 



20 



a storage medium reproduction device (4) 
reproducing map information stored in either of 
a first storage medium (41) for storing map 
information about a first area, and a second 
storage medium (42) for storing map informa- 
tion about a second area adjacent to the first 
area, through selection between the first stor- 
age medium and the second storage medium, 
said map information being stored in a form 
divided into blocks; 

a position detector (3) for detecting a current 
position; 

a display device (5); and 
a control circuit (1) for causing the display 
device (5) to display map information repro- 
duced by the storage medium reproduction 
device (4) and the current position detected by 
the position detector (3); 
wherein 

the first and second storage media store, 
for each of the blocks, a classification code 
for identifying whether said each of the 
blocks belongs entirely to the first area, or 
entirely to the second area; 
when the control circuit (1) finds that, in the 
state in which the first storage medium is 
selected, the current position of the vehicle 
has moved to the second block based on 
the detection of the classification code for 
the current position, the control circuit (1) 
switches from the first storage medium to 
begin reproduction from the second stor- 
age medium. 



1 1 . A navigation device comprising: 
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(57) In a navigation device, the map information 
read by a map information reproduction device (4) is 
displayed on the display device (5). and an intersection 
which the vehicle approaches is enlarged. The enlarged 
display of an intersection is continued if the speed of the 
vehicle is not more than a predetermined value even 
when the vehicle is moving away from the intersection. 
A place at which the classification of road changes may 
be treated like an intersection. An exclusion key (95) 
may be provided for designating, during simulation, an 
intersection to be excluded from the enlarged display. 
During simulation, the vehicle may be slowed, or 
stopped when it is near an intersection to permit full 
examination. A multi-disk reproduction device (4) may 
be used to selectively reproduce map information from 
a first disk (41) for storing map information of a first 
area, and a second disk (42) for storing map information 
of a second area. If, in the state in which the first disk is 
selected, the vehicle moves to the second area, the disk 
storing map information of the second area is automati- 
cally selected. 
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Navigation device wherein enlarged display of an 
intersection is continued if the vehicle speed is not more 
than a predetermined value. 



2. Claims: 3-5 

Navigation device wherein enlarged display of an 
intersection is controlled by the user actuating a key. 



3. Claim : 6 

Navigation device wherein the display is enlarged when the 
vehicle approaches a boundary with a road of other 
. classification. 



4, Claims: 7,8 

Navigation device wherin the display is controlled during 
simul ated travel . 



5. Claim : 9 

Navigation device comprising a key for designating the user 
s home as a starting or destination point. 



6. Claims: 10,11 

Navigation device comprising first and second storage media. 
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